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In an erc o wooe - 3 L sopulation expansion,
economically underdeveloped c.untries have the seemingly
insuperable task of raising; their standard of living
while trying to stay abreast of astonishing incre:ses in

population., Simoly stat-?, the problem «{ cconomic qhn

ay

velopment in thcose cuuniries 15 1O inureasg precucsion
at a rate in excess of man's repr duction.

This study was made to learn in what manner the
demographic variables ot ' ici nonlation size, rate of
ponulation growth, and composition of the nonulation in-
f¥uence cconomic variables, particularly in Latin Amer-
icin wrcas, where population growth in certain countries

is the highest of the major cultural regions of the world.
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CHAPTER I
THE PROBLEM AND DEFINITIONS CF TLRMS UsED

I. "HbE PRCBLEM

Since primitive times man has been able to increase
Pis nroduciion of food and other necessities sufficiently
to allow an cnué&ﬂu: oxnansion of his numbers. At times,
vroducticn has increased mucn faster than pcpulations have
grown; in fuct, the advance of civilization has depended
unon man's ability to expand production so that an excess
was crcated beyond that minimum necessary for the mainte-
nance of 2 growing population. However, it has been only

\

in certain parts of the earth and during é%rtnin neriods
o. tin= thaﬁ proaduction has kept ahead of mun'‘sc reproduc-
tion ané ﬁhe level of living for people has been rajnéd.l

This problem has become e¥¥&¢ially acute during re-
cent decades. Medern nreventiv: scdicines have reduced
the death ra&tks-e. many parts of the world while high
rates of birth have cortinued. Economically undirdevelop-~
ed _~untries have the seemingly insuperable economic task
of raising their standard of living while trying to stay
abreast the astounding increases in population. Simply

stated, the problem of economic development in these coun-

1Unlted Natlons The Determlnants and Crnse uences
of %Lpulatlon Trends? Population SEudl on s, No. I7 (New
York: United Nations, 19235, P.
1
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tries is to increase produciion at a rute in excess of the
rate of population growth.

Observers are often impressed with the fact that
certain countries in Latin America have the hi e i rates

of population increases of the major cultural areas of

- 2 - : A}
the worid. At the same time, these countries are faced

with the fact that most of their peoples live in conditions

of atject roverty,
; "8 study, using ceonventional economic concepts,

will seek to discover, firast, { any reaninsful correla-

5 tion btetween recent series of democraphic stetistics and
recent series of economic statinties cin be estahlished
- fgf selected countries in Latin America. decon@ly, in-
fluences of population variables on economic variables
- in genersal will be investigated. Thirdlyv, using a bi-
sectoral economic development or growth model construct-
ed by W. A. Lewis, an attempt will be made to predict if
é these countilés will reach a state of economic develop-

ment where they'are self-sustaining and ffom which rapid
! ».

1]
: 2nFacts and Rigures," Americas, XVI (July, 1964),

i p. 46. The rate of natural increase in many countries in
Latin Amerieca in nearly thirty per thousand, a rate which
if mainve i ourd double the population in less than

[}
! . ' . .
¢
{

£

L2

&

g e
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progress is possible..5

The demographié variables to be investigated are:
(1) total population; (2) rate of population growth; and
(3) composition of the poyulatjon; These variables are
those often cited as exe#%ing the most influence on eco-

. . 4
nomic variables.

Theoretical background; Fopulation theory crosses
the lines of many disciplinés including geogrephy, soci-
ology, anthropology, economic, ecoi%gy, even genetics and
medicfhe thch hive investigated method4 of birth control
and developed many preventive medicines.

Economists are concerned with population factors as
they éffect the ability of the economic system of a coun-
try to satisfy human wants. The number of pedple to be
supplied directly conditions the svccess of an economic
gystem to produc‘ the goods and segvices necessary. One
of the essential factnrs of production is labor which is
directly influenced by population factors. Not only are

the numbers of the labor force important, but also their

3z L ) "
- See page i@, for a more detailed .

“4. J. Coale and k. M. Hoover, Egpulgﬁioq Growth
and kconomic Development in Low-Income Coantries (Prince
ton New Jersey: Princeton University Press s D. 18;
P. M. Hauser ard O. T. D?ncan, The §tud gi Population An
Inventory and Appraisal (Chicago: The University o icago
‘REEUE”"

ress. 1950), p. ’
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age, sex, and the skills they possess; important also is
the ratio of other factors of production available for
combining with the labor force.

Lconomist's interest in the role of population

grew greatly as a result of the publication of Malthus'

Essay On Population at tﬂe end of the eighteentr-qentnry.5
This essay aroused a storm of controversy that still con-
tinues, and made the need for adequate empirical informa-
tion apparent, if theories were to be tested.

e

During mue: of * pvenlicth eontury, economists
paid relatively 1lit*'c «diention To vonulation phenomena,
treating it as only one of many inter-dependent variables
which interact within the matrix of variables that com-
prise an economy,

More recently, economists have renewed their inter-
est in population as a factor impértant in economic devel-
opment, particularly in less advance cultures.

Empirical studies of the effect of population varf;
gbles on economic vazriables have not bt 2n wide-~spread, ut
least in underdeveloped countries for two reasons. First,

reliable economic and demographic data from underdeveloped

nation has been generaliy hard to come by. Secondly, pop-

miation variables are only one of the many at work within

5p, H. Malthus, E‘saz On Population, ed. Gertrude
Himmelfarb (New York: The Modern rary, 1960).




‘ purposes uf this paper, the following definition is given: 1 ‘j‘
" Demography is the science which deals with the statistics -

~ tistics 1963 (New York: United ‘Nationa, 196%), p. Xi.

: s eak, sy .
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an economy and knowledge of the effects of changes is not -~ :

well known,

II. DEFINITION OF TERMS USED

¢
\

Demography. There is no singie standard of what,dé- o |
_mography is even among demographic expefts; the defini- ~: o ’,f'

tion varies: from time to time and place to place. For %

of human population such as size, density, growth, distri-
bution, the changes therein, and the components of such ,
changes. A o e b

Gross nationai product. A term used by the United
Nations when speaking of national accounting aggregates

which is defined as:

. « » value of the product before deduction of pro- .
visions for consumption of fixed capital, attribut- :
able to the factors of production supplied by normal
residents of the given country. It is identically
equal to the sum of consumption expenditures and
-gross domestic capital formation, private and public,
and the net export of goods and servgcas plus the net
lactor incomes received from abroad. :

National income., As defined by the United Nations,

ORE—.. TS

6United Nations, Yearbook of National Account Sta-
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"National income is the sum of incomes accur;ng to ’actors jﬁ
of production supplied by normal residents qf a siven J'i;'*“

4
country bafore deduction of direct +axes."7

. Population. Population as a concept refers to the .

'.gg i actual aggregations of humans, and is a far wider concept{‘;‘?.
ééi Tthan demography. Population studies are concerned not ,?'Q |
‘ﬁgi ‘i only with population variables, but also with the relation-' '
‘ }gg’ vbships between population changes and other variables --
‘é g? sociaI;lpolitical, economic, biological, 5enetic'aq§ so.
i on. -
- Underdeveloped ‘country. This term is used by fhe‘
gg United Nations to replace "backward coggtry", or.one whose -
| fi economy is not well advanced, who lacks sufficient indus=-.
o -§;~  trailization, market structure and economic institutions
‘_ | ~ ? ;: to provide an adequate sfandard of living for its people.
: o "Tbia. ‘
i - ':i‘¢7 ' 6 '
T A—————— - — - T
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CHAPTER II
f REVIEW OF THE LITERATURE

Standards of selection. Because populatiorn theory
%_ touches or overlaps many disciplines, any effor+ to re-
g . view completely all literature bearing on population prob-
‘ lems would be a staggering task. In order to reduce the
task to managable proportions, review was limited largely

to the literature of demography and that area of economics

E i concerned with problems caused by population growth. The

% ! portion of economics which is concerned with economic pro-
blems in underdeveloped countries and particularly the

4iﬁ problems of economic growth in these countries received

g stress,

One further standard of selection was necessary in
order to limit the literature reviewed to acceptable a-
7£; mounts. With one or two exceptions made necessary by their
'i' extreme importance to the subject, only that written within

the last twenty years was included.

T N R ey

‘ The sources sesrched. The sources were limjited to

'?i those found in the library at the United States Naval Post-
graduate School, Monterey, California. Information from

f f var_ous United Nations publications and ihe American Bco-

nomic Review were particuiarly useful,
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General statement. The points of convergence be-

tween economics and demography may be indicated in terms of
demographic variables, changﬁf'in which may affect econom-
ic variables., 1t 10%!(] ‘that the two sets of
variables may be complexly intorrelui‘ﬁj (2) that the re-
iation hetwewtt e¢pnomic and demographic variables may be

e i o Eby iV presemce or absence of other non-identi-

fiecd viriables: (%) that short-run effects of demogranhic

or economic change may differ from Jonc=vrun affentjy.&ﬁQE
(4) whiles it may not be gifficult to deterriine the direc-
tion of economic effect accompanying some change in noou-
lation, it frequently is not easy to determine the magni-
tude of such an effect.l These problems are listed to
indicate that study of relationships between these two
subjects is not an easy task. One further di fficulty
which shcill be mentioned is that empir:cal informut{on
concerning the impact of demographic change upon economic

change is not pleutiful, ‘fThere is, of course, congider-

able information on wage and income movementis and struc-
tures, levels cf employment, variation in savings ana
investment, but this data does not read’ly permit
analysis of population effects on economic change. Ac-
1Douglas S. Paauw, "Scome Frontiers of Empirical

Xesearch in Economic Development," kEconomic Development
and Cultural Change, IX (January, 1961), pp. 180-190.
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quiring either economic or demographic data for use in tae
study of many underdevelonecd countries is csnecial.lywaief-

ficult bhecause facilities generally do not exist (or have

existed for a short time only) for collection of such in-

formation.

While theoretic$lly many demozraphic variables are
viewed as exerting an influence on economic variables,
empirical studies in specific areas of the world have been
forced to greatly simplify the number of variables both
demographic and economic that can be used.2

The three demographic variables generally studied
are total population, rate of population growth, and com-

position of population.3

Total population. Many economists and demogra-

phers suhscribe to the theory of ontimum population which
holds that for a given country and under given conditions,
a certain size total population enables the greatest per
carita inceme nossible to be realized. The relationship
that is said to exist between total population and per

capita income r~an be shown graphically as in Pigure 1.

°Ibid.

A J. Coale end E. M. Hoovar, Ponulation Growth

and Economic Develorment in Low-;ncoue ountrie nce;
ton, New Jersey; Prgncafon univer Presa, I§98 , 18.

-9
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Ve Tempwonti;l 2xis measures population (P), while the

.

verticel relates to average income (Y). The curve YP

.-
“r

depiets the dependence of the economic variable, income,

on the demographic variable, population. FPoint Pl’ at
which per capita income is maximwm reopresents the opti-
mum population. Population beyond Pl indicates over-

crowded conditions; at values smaller that Pl’ the eco-

| #apy is said to be uhder-populated.
!
5 (Y)
) P
YP
h
(P)
"PIGURE 1

~TIONSHIF OF INCOME TU POPULATION

10
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rorul: tinn size is Lhoupht to influence economic
variables through the returns to cealde principLe.S Sneak-
ing on economies of -scale, United isations writers have

said,

The improvements in economic organization to which
an increase in the size or density of population may
lead are of two types: (a) extension of the division
of labour, and (b) adoption of more efficient scales
of vproduction., kach of these influences result in
economies of production, and hence increases output
per unit of cost.6

a fev parapranhe later is stated,

The size and density of population necessary to permit
maximum economies of scale must be considered not only
with regard to what is needed to provide a sufficient-
ly large market for a single firm or other economic
unit, but also with regard to the number of units en-
gaged in each type of economic activity and their
interrelations with one another,

To the left of point P, on the YP curve in Pigure
2, economies of scale serve to incresse per capita income
as population increases. To the right of this point dis-

economiea of scale come into operation,

SHany vriters in discussing the effects of total
population on the economy sneak not only of the econom-
ies of scale, but also of diminishing returns at the same
time. Since by defiriticon both do not wccur together,
it is assumed that diseconomies of scale are meant rather
than d‘minishing returns.

EUni*r; Nations, The Determainants and Consequences
of Porulation Trends, p. 22Y.

?1bid., p. 2%0.

11
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The productivity of human labour :.:sendg, other .
. : conditions being given, upon the uncunt of resources '?
o n é "in use at its disposel. More spec.fically, physical
< ; .output per worker per time period in any employment -
is governed mainly by the amount of resources and |
equipment used. Consequently, if all things remain- .
ed equal, the gr.wth of population and the labour :
force would tend to reduce per capita output by re-
ducing the amounc of resources an¢ asquipment per K
worker involved in production. This principleis the
- main foundation of the thesis which has been express-
ed since the. days of Malthus and even earlier, that
o population growth tends to reduce the level of liv-

’ - ' ing or else check its rise. Its simplest illustra-
tion is in the so called "law uf diminishing returns*
ag applied to agricultural labour and land. Given
a certain - ~unt of land which can be cult.vated and
assuming the methods and equipment to be constant,
an increase in the number of units of labour employ-
ed beyond a certain poing brings reduction in the
product per unit labour.

s St i e M s ha v ¢ =

: (i} . Spengler writing on the relationships between pop-
‘ ulation and economics said essentially the same,

| within limits, increase in T /total population/ may
i ’ operate to increase y Ziar capita income/ (given as
» constants all conditions except those alfected by

l : increases in T) and thereafter serve to reduce y.

= Por up to a point increases in T give rise to im-

f ‘ e ’ - provements in organization and other scucres of in-

. \ creasing return, and these improvements more than : :
offset such adverse effects as eventually accompany C}
decreases in the amount of land and other resources } -

..~ &available per head, Bventually, the decline in 1 ' °
-~ /Tand and other resources pe:> capita/ constitutes
oy 8 drag on the upwaru movement of y. . . . further
- increases in T operate to make y lower than it other-
- wise would have been, and this tendency is accentu-
ated when population growth serves %o slow down the

8

- Srbid., p. 226,

»
¢ W) B omeme W S BV W o -
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rate ot vhiieh carital per head is formed . . . .9

Critics of thig theory have indicated that the opti-
mum population concept, while providing a convenient
framework for theorizing, is subject to so many limitations
and uncertainties as to be of limited use as an analytic
tool., The question of whether a given population is
smaller cr larger than one yielding maximum per capita
income is very diffidﬁlt to answer in any given situation.
The difficulty lies in trying to quantify various indices
of over-ponulation or under-populaﬁion. sxamples of iﬁ— |
dices.thatwhave becn sivested include: (1) migration;
(@) the pattern of consumption; (3) the amount of un-
employment; (4) the length of life; (5) the presence or
absence of “"diminishing returns"; (6) the terms of in-
ternational trade; (7) the density of population meas-
ured in various ways.lo

While -t is true that many countries do not pos-
sess adequate land or other natural resources, in gener-

al, the factor of production moss often leading to eco-

%. 3.8 y p

pergler, The Study of Population An Inventor
and Appraisal, ed, B: M. Hauser and ncan (Chicago:
The UI%F"'IE

niversity of Chlcago Press, 1959), p. 805,

10United Nations, The Determinents and Consequences
of Population Trends, p. 235.

13
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nomic growth problems in Latin America is not land, but
limited quantities of capitar available relative to the
size of the labor force.

Increases in total population may affect the distri-
buticn n} income. If, in fact, growing population does
slow eon the rote at which capital per head can be form-
ed and reduces the value of resources available per capita,
and labor become more plentiful, compared with other
factors, then the rate at which the human agent is pro-
ductive and renumérated compared with the }ate at which
capital «nd land are productive and renumerated, becomes
lower., This, of course, will depend on the elasticity of
the substitution of labor., Elasticity, in turn, will
depend on the technical conditions of productivity, and
the substitutability of labor for other factors., The
assumption is generally made, however, that labor will
comnar§tive1y receive less compensation,

Tnereases in total population may affect the level
of employmont ig a siven country if the proportions with
whiéh capital aﬁd labor can be combined are not sufficient-
ly variable, This condition is likely to occﬁr in under-
developed countries where technological change and re-

distribdtion of workers among employments does not occur

14
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reridly, enowrth to vermit all increases in the labor force
to te combined nronerly, if at all, with other productive
factors.ll
It is possible that increase in total population will
cause an inciyeru in econdimotion at the expense of saving,
if per capita inccme falls., The ratio of savings to
national income would therefore decline. Composition of
consumntion could &alse be eunected to change in this case

as shifts were mide to cheaper commodities and inferior

goods,

Rate of population growth. The second factor that

must he eonsidered in analyzing the effects of population
varighics on economic Variables is rate of population
growth,

The rost significant feature of population growth
rate is that high rates of growth require higher levels of
needed investment if ner capite income is to be maintain-
ed, yet there is nothing about’ fa$ter growth that gener-
ates a greater sunpl& of investible resources.

All underdeveloped countries lack an adequate supply

llMasao Fukuoka, "Full Lmployment and Constant Co-

effecients of Production," Quarterly Journal of Economics,
LXIX, pp. 23-44, ’

15
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of equipment and other means of productivity which are

of good quality. This fact coupled with the generally
low productivity of labor and low per capita .ncome makes
it extremely difficult to gﬁfﬁ capital at a sufficient
rate. Quoting United Nations experts, "It is as if the
hoe were a¥ked to produce enough to feed its owner and
also leave a surnlus for purchase of & tractor".l2
Furthermore, a distinction has been made between
"demographic" investments, which are necessary to support
the growing population, and "economic" investments which
raise the standard of living. It is obvious that the
size of the demographic investment depends directly on
the rate of population increase. In underdeveloped
nations, it is feared by experts that demographic in-
vestments may use up all available capital, thus retard-
ing e€Pidiitc development indefinite]y.l3 To provide the

capital for a two &nd one-half percent annual population

increase, Unitled Nations oxnerts have esiimated that up

to twelve and one-half percent of national income is

required 1'oré'Q demographic investment if per capita income

12Unlted Nation, "he Detarminants and Consgequences

~of Population Trends, p. 278.

13Un1ted i .y Measures For Economic Development
derdeveloped vountries (New York: Unlted Nations,

19' Y, p. 47,
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oy is to be maintained, with no rise in standarq of living.” .
: % g v Becauge the typical age structure in underdeveloped
% i ~ countries generally places & heavy burden of dependency;l gynl1 )

on each Témily, the possibilities of saﬁing are furthofﬂ;fiif

.+ reduced as the entire income is absorbed. o Yl;f7ﬂj §'ﬁ>gf

ok 5 .
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' Efforts are often .made to 'secure foreign capital; ‘
but some economists have rejected the idea that foreign
R loans can compensate fully for major deficiencies in '

':»domgstic rate of saving for these reasons: (1) a nation o

e e e A it . i i b+ S
R Lot LA L .
. | . AN B s .
. PR . R
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: R . N i . : Lo, ° e s -

' can obtain large amounts of .capital only if its internal .
73 _' o economic¢ conditions are favorablyninélined,'and sucﬁ is
| not likely to be the case when low per cépita income-is.:
creating social disorganization and poiitical instabil;ty.,

'(2) because a complementary relationship exists between

AR08 S PV R s R M BB S g B TR

3  aifferent kinds of capitel at different stages dn a |
% . country's development, a nation's internal rate of c#pitalv‘
f formation ‘determines, in part, the ampunf of capital from
E aﬁroad whiﬁh can economically be absorbed at any one time,.
? :i . '.eveh wﬁen easy credit terms aré to be had; (3) the under-

: 3 SR :} developed nation must repay the loan within a reasonable

? i o E’iftime, out of savings, if it is t; avoid excess debt and .

“ ] * maintain a good cretit rating.l? "

T YT

158, Okum and R. ¥. Richardson, Studies in Economic . _
Development (New York: Holt, Rinehart and Winstom, 1961),
~ Pe « ‘ : . :
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Many authorities, therefore, consider the rate of
population growth to be the demographic variable most
responsible for limiting economic growth in underdevelop-

ed countries.16

Composition of population. The third factor which

enters into an analysis of the effect.'ﬂ‘ population
change on economic variahbles is composition of the pop-
u]ationfi‘i ~pe, sex, nand q\xalit‘t;vely.

Une of the chief obstacles to economic development
is the manpower shortage which exists even in the so-~
called over-populatgd countries. The reduction ORI
ity, paricualarly among children, coupled vith & peq‘ﬂﬁhﬁ
tently high birth rate causes the ratio _tf persons who
are in a dependent status becuuse of their age (either
too young, or too old to work) to persons eligible for
productive work to be r’latively high. In short, eco-
ncmies with high birth fates must "waste" more of their
productive ‘Lbstance on non-productive persons than would
be required if 2 lower birth rate existed.

Changes in age composition, other factors being
i;iven, are usually asaocii‘pd with changes in per capita

l6J. J. Spengler, "The Population Obstacle to Humad
Betterment,"§American Economic Review, XLI No. 2 (May,
19513, p. 3527 B. Enke, Economics For Development (Engle~

wood Cliffs, New Jersey: Prentice-Hall, Inc., 3), P
370,

18
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income, per capita capital, and savings, each of which

tends to vary positively with the ratio of the labor force
to population.17

Qualitative factors of the productive members of
a ponulation also bear on output. Worker's health, for
exampie, affects directly the number of workers as well
as the car!bilitfes of workers. Poor health is empha-
sized as a major cause of low productivity of a labor
force, particudar¥y in underdeveloped countries.18

Lack of vocational skills and aptitudes contributes
to low productivity. This becomes most apparent as work-
ers move from rural, agricultural vocations to jobs em-
ploying new equipments and methods. In the long run, the
development of a well qualified labor force requires a
certain minimum of fundamental education for the mass
populution as well as institutions for higher learning
and for regearch.

Population composition by sex is important in the
short run as the numbers of productive membdbers of a pop-
ulation are influenced. Female members generally are
considered to be not as economically productive as male

membere, However, since major diver encies free tha nor-

1

: e e feny "ornanie Jeodieet ton
coloten,t coriern seogomie Rewiew, XLIV, o, o jfeiiy,

e

YR e Nitions, The Determinants and Consequences
ol Porvlation Trends, p. 266.
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mal sex composition of a population are transitory, in
the long run, sex composition is not economically impor-

tant.

model. Pcpulation theory as it affects
economicqirowth is only one part of the overall thegry
needed to build a useful economic model. Cther factors
requiring consideration in constructihg_a satisfactory
grdwth or development model include the state of the
teéhnology, accumulation of capital, dualism of the e~
conomy, consumption, foreign trade, and government de-
velopmental plans, among others.l9 Of the factors list-
ed, population growth, capital accumulation, and techno-
logy are viewed by many economists as being of major im-
porta&?a aﬁﬁ hence are intensively studied.

Lack of an adequate supply of capital equipment
and osther means of production are characterictic of all
underdeveloped countriea.20 Yet, capital is urgently
needed to combine with other productive factors if out-
put per capita is to be increased. Technological aspects
are important in that they permit vast increases 1in out-

put per capita and have been r.aponsible for much of

19vgie; gpi‘eet., pp. 187-187

2O1pid,, p. 168,




man's economic development, parﬁq‘ularly in recent cen- . .
turies. |
As the result of renewed interest in economic
development theory, economists have attempted for at least
a decade and a half to formulate a satisfactory growth
model which.when applied to underdeveloped economies
would permit useful decisions as to needs and subsequent
allocations of capital investments.21
Although criticized by some, the work cf W. Arthur
Lewis is said by many economists to hold promise in pro-
viding a more satisfactory, more useful model for under-
developed countries.22
Lewis zrgues that the problem of capital accumula-
tion in economically backward countries is further compli=-
cated by the existence of two economic sectors.
The subsistence sector which is largely agricul-
tural in nature is one in which output is shared by each
family among its members. The "wage" in this sector is
sometimes said to be average product and sometimes viewed
as output per head. In either case, it is extremely low --
at the subsiatence level -- because labor has jery 1ittle
cgpital investment to assist productivity. Saving, of
course, is regligible,

216. Ranis, "The Population Problem,” American Eco- 5
nomic Review, LIII No. 2 (May, 1963), p. 622.

22y, A, Lewis, "Development With Unlimited Supplies
of Labour,” T Manchester School, 1954.
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In the adjoining capitalistic sector, usually in-

dustrial in nature although commercial agriculture may be
included, there is enough inve‘tment from Qither savings
or foreig‘ loans to give each member a minimum inveét-
ment which helps him achieve a considersbly higher out-
put when compared with the output for workers in the sub-
sistence sectcer. However, labor in the capitalistic sec-
tor will not receive the wages equil to their marpinal
productivitxﬁ Instead, al1aﬁ§jg§ggkhoutput is returned
to the capitalist rat:cr thun distrifjpted as wigces because
an "unlimited"jfbmpetitive supply of labor is available
from the subsistence sector to repéace the industrial
worker, should he demand higho>r wages.

This can bt seen in Figure 2, page 23, where the
wage rate is shown on the vertical axis and the suppfy of
}abor is depicted on the ﬂ?!&iﬁﬁtiﬂ axis, “The farginal-
Froduc Lesg-Laborierve is the demand curv"e'!_tor all em-
ploycrs. In a mrrket where the supply of ‘abor is fixed,
as at Ll, an employer would é@y a wai;e to all his employees
equal to the marginal-product of the last man hired, re-
teining for himself thut quantity of the marinal-product
| prbduced in sxcess of the wage level by all pr@viously
hired workers. The return to the employer is denicteu as
the area beneath the HargihalQProduct~of-Labor Curve, but
above the wage level (W,) that he must pay in order to

attract workers.

22
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FIGURE 2
MARGTNAL-PRCDUCT OF LABOR

In the Lewis madel, however, the supply of labor

is ?hnlimited", 80 the employer need only pay a wage high
enough aboﬁe the average "wage" in the subsistence sector

to drew workers 1nt9;§he industrial seétor,hg?taining for
himself all the productivity of each workor‘above-the uaéé
he must pay. Worker productivity increages in the capital-
istic sector because each now has some capital tn aia hig
output. A worker cannot demand wages equal to_his marginal -
productivity hecause there is ar; “inexhaustable” eupﬁly}of
vorkers waiting %o replace hia,

The problea seen facing such an economy is that of .

23




smootrly mcvine surplus agricultural labor to more pro- _
ductive emnloyment in the industrial sector. R
The foregoing describes what is called the first s

phase of a country's development which wiil continue as

long as incomes in the agricultural sector revain al the
sutsistence level. Capital and technology become impor-
tant 5 twin forcés which determine the rate of laoor re-

allocation from the subsistence sector to the capitulist-

ic sector. Population growth, on the other hand, con-
tiniously adds to the pool of labor that must be absorbed.
wventvally, if an economy can obtain more and more
capital, the surplus of labor may be transferred to the
industrial sector and the subsfstence .ector will ro long-
ar exist. Graphicully, this can be shown as in Pigure 3,

on page 25, where labor (L) is shcwn on ti- |-rizents!

axis and capital (K) on the vertical axis. ‘the fi. U
stace o1 economic developmen: as desrcribed above is shown
ag the economy moves from point A to noint ¥. The 1iso-

quants refer to output in the capitalistic sector, while

» . . - .
. I P .
P I O3, T M W0 i D e R A L

Ll is the limit of labor available. Facter prices are
constant, as are the capital/lébor ratios. wages during
this stage are determined for the whole econoay ty the
average product of labor in the subsistence sector, and
not by the warginal labor productiviiy in the capitalist-

ic sector, Eventua{}y, if the econony c&n obierin sore ‘and

-« *
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FIGURE %

ECONOMIC GRUWTH IN THE BIRSECTUR MODEL

mere capital, it will .-each pojit B. The labor supply
then becomes virtually inelastic «and wages must be based
on tre !hrginal productiﬁ;ty of labor in the capitalistic
sector.‘ The economy will then have reached the self-
sustaining stage, capable of making rapid economic growth.
In the Lewis model, canital accumul:tion and the
stite of technology determine the ratc at WMM
be transferred to the industrial sector. If nonuict on
growth adds additi-nal labor faster than cerital and inno-

vation permit its absorption, economic progress will be

e5
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limited.

The broblem of acquiring more and more capital in
crder to move labor from the subsistence sector is com-
plicated in underdeveloped countries by several factors,
among which are: (1) entrepreneurs are typically poorly
educated in any except local business practidés wnd have
neither the knowledge nor the inclinuation to expand beyond
the point where théy are capable of hiring more than a
hariful of workers; (2) while it is true that in all back-
ward countries there are a few extremely wealthy families
engaged in major enterprises, they often prefer invest;
ments where a quick profit can be taken before the gov-
ernment can impose tax burdens, becoming in effect an
unwelcome vartner sharing the profits, but not the risk.
pusifjesses with considerable fixed assets are often sub-
jectlto heavy licenses, pressure to financially support
the political party in power, extensive governmental con-
trol, and so on. lnvestors capable of making long term
investments are therefore.q’luctunt to undertake them;

(5) there is a greater tendency for the establishment of
service concerns rather than more productive enterprises
such as manufacturing. Not only is potential préductivity
reduced when this is done, but growth becomes seriously
unbalanced; (4) underdeveloped countries erect nation-

alistic barriers to importing capital on terms that would

26
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be acceptable to investors,
Samuelson aptly stated the problem of capital short-
ages in underdeveloped countries when he said,
The fingers and brains of men in the underdeveloped
countries are much like the fingers and brains of
their more prosperous brethgen; but men in advanced
nations work with a plentiful eupply of capital goods
built up over the years. talics not in the orig-
Inal/ “To plle up net capital formation requires
. + o 2 sacrifice of current consumption. But there's
the rub: underdeveloped ccuntries are already te poor
as to be near the minimum of subsistence; they fecol
that they cannot -- in fact, they do not ~- asave & 5
very lcerge share of their current national incomes, 3
The criterion of success in the development efforfs
of an economy may be stated as the rate of industrial «b-
sorption in excess of the rate of population growth. In
order to make an er~ipicnl test of this model, Ranis and
Fei compared the rate of nopulation growth for the induSni
trail labor force with the overall rate of populaticn
growth for Japan over a time series from 1888 to 1930.24
The results of their study indicated that the labor force
in the industrial sector had grown at a faster rate than
population growth over a period of many years. They
concluded that the subsistence sector no longer existed,
thus permitting rapid economic development,

23p, A, Samuelson, Economics An Introductora Anal -

ysis (New York: McGraw-HIIT Book Co., , De 768,

246. Ranis and J. C. H, Fei, "Innovation, Capital
Accunulation and Economic De 2lopment," American Economic
Review, LIII (June, 1963), p 63l.
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CHAPTER TII
THE STUDY

The stvdr, first, was an effort to learn what mean-
ingful ﬂg;gi;pn;higglwmuld be established between economic

veriahles and nopulation variables using statistical data,.

meﬂiﬁbigﬁigy obtained from United Nations publications.

Secondly, probably the more imnortant nart of the study
was concerned with comparing the rate of industrial ab-
sorption of the labor fofee to population growth for each

country studied.

Basis of selection of countries. Countries in
Latin America differ in many ways, witgfsome being vastly
laréé in geographical size, some ouite small. The cur-
rent state of econc ic development differs widely, the
size of population, the ethnic Eackgrounds also vary rad-
ically,

The primary consideration in making selections
was the availability of economic data. While ponulation
statisiica &re commonly available, apuny countries do not
accumulate Sufficient economic data te nermit emnirical
studies,

Some effort was made to select a variety in

terms of geogrpahical size, population totals, iﬂd state

28




FLESE DRCTE oo

e, TR R

R S R SR R R S i o

in eacl case.,

- TABLE I |
SELECTED CHARACTERISTS OF COUNTRIES STUDIED

Ak L "

Chile Ecuador Honduras Paragnay=!f

°°§§§§§hi°°1 i 286.4 1045 59.2  157.0
AR Average Annual Rate . N

o of Population 2.2% 3.2%  3.0% . 2.5%
~ - Growth 1953-62** TN

"_:f-Total PopulatioB
' 1962 (mid-year)

fi Per Capita Gross .
‘ Nationalzggo- 422 188 194 173

8,029 4,581 1,950 1,863

el sduct: 196

. Atlas of the World:(National Geographic Boclety,
“¥on, D. U., 196%). Given in thousands of square miles.

- Nations, New York, 1964

g gurcez Igig% dGévg? 4n tgousgndg. ¢ Nas 14
. ource: United Nations, Yearbook of National Accounts
“,b 2 3 (Unitod Nationa, New YorE, I9BK

- *Source: National .Geographic Society, National Geogra hic
. -—-6—-%555;

.. *“Sourpe: United Nationss Dsmographic Yearbook 1963 (Unitod’
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Relationship between economic and demographic vari-
ables., The time perind selected tor this part of the

study ran from 1953 to 1962 for these reasons: (1) the

nost current information'avaiiﬁblb'was desired in order. ... -
to make the study as meaningful as possible. Figures

for 1962 are the latest available; (2) adjustments for
inflation would have been very difficult for a longer
period; (3) the last decade has been one of extremely

rapid ponulation growth and the desire to test this in-
fluence on economic progress was paramount,

The first demographic variable investigaxed was
total population. While it is recognized that the deter-
mination of an optimal population for a given country is
impossible under the current state of eccnomic art, the
following tests were made in hopes of redlizing some in-

dication, however slight, of the present situation. Total

population wad' correlated with gross national product,
consumption, and gross domestic fixed capital formation
data from each cour.try.1 A population dens.ty for land
now devoted to agriculture, plus land unused but consid-
1Conputation for all correlations were made using

a University of California at Los Angles correlation nro-
am -~ BINED 6 =~ nn a1 Lnntzn] Data ]604 Comgpter IOCated

ol me“:b’ﬂ Deawtad 53 Q‘ oo
toriia,

)




e TSI e st S I ¢
. o
.

L R L R Y R TR R

B T A e R o

ered potentallly productive, was computed for the coun-
tries under study. &Several other gountries througnout
the wor!d were included for comparison.

In order to study the effects of the population
growth'rate on per capita income, calchlations were fjrstu
made to determine the actual rate of growth.2 Yearly
per capita gross national product was also computed along
with the yearly percentage change in per canita product.
The yearly changes were averaged to obtainoﬁg(uthh
rate for the ten year period. Modest changes in yearly
population growth rates were then introduced through this
same series of computations to demonstrate what per capita
gross national product might have been, given lower birth
rates.,

To study changes in age composition, the percent-
age of population over fifteen years of age, but not yet
sixty-five for tbe 1950 census aavconphbédlﬁgth like
data from the 1960 census to see what shift, if any, in
the number of productive persons ha‘ taken place., Lixke

2Rata of increase in po éa;%%?_yaa computed using
the following formula: r = - 1 x 100, where
t = the number of years betwoon 15 the op-
ulation at the start of the perio& and Pl 13 the populs
tion at the end of the period. r = rate of population

growth, This is the formula used by the United Nations
in making population calculations.
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.f*‘ff computatiqns were mada for other selected ?ountries O
:»?121 throughout the- world to provide compariéonii Dufiniton

i of product;ve pcraons as those fifteen yoqrs of aso or 3;;'
'alder, but not over sixty-five, was nade becauso United o
: ‘;;‘ Nations data is arranged in this manner. Un!ortunately,

;if . year to year data was not available to provido better

trend indicqtion.
Cow Using the Lewis criterion of successful economic

’7_ devolgpment efforts ~- that of transferring labor from

the relatively low productive agricultural sector to

Q ; ; : .- more productive employment in the capitalistic sector
' | B atudy,was made of Chile using University of Chicago -
{:} '.f‘z data and slso of Honduras employing United Nations data.

L ; j ) {Data was not available for Ecuador or ~~Paraguay.) United
Nations data is not arranged to show the total number of

industrially employed, but rat'.c  shows the number em-~

S B

  {" ployed in the specific categories of mining, manufactur-

’;"-*‘f','.?ﬂﬁ R LA

A 7 " ing, construction, and power production. These were -
k. " added to obtain totals, then arranged as porcontlgca.o;' \
'. the.tdtal'ocpnomicnlly active populnéion. Data frou thoA o
" University of Chicago was arcanged to indizate the number
'Q’.anployodiin‘tho sane general categories listed sbove, also

e e L S
*.

D a8 porcontagoc of the total 6noh6nically active pOpulat;on;’
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CHAPTER IV
RESULTS AND CONCLUSIONS

Throughout this chapter the results obtained from
the study of empirical data for the countries of Chile,

Ecuador, Honduras, and Paraguay will be listed. Whenever

possible, evaluations wiil then be made

Total population. Table II, on page 34, gives the

results of correlatione where the level of significance

was ,05 or less.l The majority of correlation results

Pt T B g AL UL S

obtained 'ad to be rejected beceuse the level of signif-
icance was sc high as to warrant no confidence in thea.
i These spaces have been left blank in Table II.

For Chile, Ecuador, and Honduras, it appears that

gross national product and consumption have been signif-

icantly related to population. Two facts should be noted:

*mmwwmwmﬂwwmmwww SR T s 4 SRR W S DY, oy Y vy ‘ L
N - - B s o P A —

(1) Paraguay, for whom the level of significance on all

correlations wns 8o high as to warrant rejoction had the

loweét gross national product per capita (express in U.
S. dollars) of the four countriesj (2) Bcuador was the only
country exhibiting a high correlation betweeh population
trends and capital formation trends. Whether a definite

1Appendix A contains the correlation formula used
as vell as graphical plots of data for Honduras. The

data used in the correlations for each country is also
given,
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' cause and effect relationship between demogdsbhic and 5??*]“f.

: §: .
economic variables can be established for the rssults o

.o R
B o Yok - 7%

' - seen seems doub%fl, however.
| Table III, on page 36, supplies the 'population

- density data of land used for agriculture, plus land pfo:—
{ ently unused but considered potentially productive. Al-
. though the population density for éh%se countries is not
..88 high as that in parts of Asia, it is high relative to

han& developed nations. Fast rates of population growth
couple& with primary dependence on an agricul tural ico-.

| némy indicates serious problems could be expected.
While the foregoing study was conducted to deter-

t min@ the influence of total population on economic var-
iaﬁ;es. it appears that ec. .omic variables might them-
| Sélves exert considerable influence not only on t tal
population, but on other demographic variablees as well if
' the matrix of variables with their complex in%er-depend-

. encies could de sorted out.

| Rate of neg. ulation growth. Tables IV, V, VI, and
i; VII, ﬁn page 37 through &0, have been constructed to -
5' : : "~ indicate the actual population growth rate for each coun-
" | try as well as the per capita érqss national product per
capita for each year during the period of the study. As

-
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Population -
per :
acre

3l.1 .26

O

Crile 31.1
scuador 1.9 N 1.9 57
(onduras 2.7 L3.1 20,8 .59 }
saraguay 3.5 ¢ 3.8 49

United States 11ie.9 LU L9 Y
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o observed. in Chapter III, population in each é: these counéﬁf;,

i g-.‘-»' 3 o

P Y St e

,é .. ‘tries is cbnsidgred to be growing extremely;rapidly "1tﬁ ﬁ?;:f
S0 . % rates in o*céla of three percent for Ecua@o;. and in 3i“

B ' excess of two percent per year for each of the otho?é.%f:g ]
i : o - In order t> demonstrate the effects of a lower rate of . = '

- population growth on per capita grdés national product, -

:‘.calculat;ons were made for each counﬁry uéing a congtant -

é o | ‘ twd_percént érowth and again using aconstant one and thrée-f L

': quértefs percent growth rate. These results are ale> given.
in Tables IV, V, VI, and VII. The advantages or-reducod":f ,53\ f

population growth rate can probably best be seen in the =

~ ‘example of Ecuador. By reducing population growth rate '

. ' - from an averége 3.2 percent to a constant two percept,-A‘

- average per capita gross national prodgct increased from

L , ‘.,;7;. 2764.2 to 2941.2 Bucres, or an increase of 6.4 percent.’;

"v81miliaé increaseés exist for the othe.' countries. Ooala:? ‘

" and Hoover have estimated that & fifty percent linear re=- . .

duction for three decades would provide an income thirty- R

Ed Cuniad

eight to fifty percent higher than would occur with a ~.

+

2Soe Table I, page 29.

3

‘ JThe calculations are correct if the commonl

. made assumption is accepted that decreasé in population
el growth rates does not negatively affect gross nationsl

¢ § . . product. It should also be noted that this hypothesis

£ 1 ... 1s applicable only to underdevsloped countries. Ile ¥
£ | . .7 implications of population trends in highly industiisle
¥ { ... . 1.  ized countries are quite different. B e

t

")




sustained growth rate; in fifty years, they estimate,

income would double.4
It seems clear that with lower growth rates in

. population, non-preductive investments which must be made

tom public facilities to meet the demands of an ex-

panding povpulation could be devoted i Srodvelive capital-

ization and thus raise per capita iucome even liigner.
¥ This in turn would nrobably occasion higher rates of

saving and investment.

gf course with a lower rate of population growth
fewer dependent, non-productive persons would burden the

e~onomy, hence reduction in consumption to the benefit

of savings would be realized.

Compositior of population. Population by age

composition is important in & country as it influences

the ratio of dependent persons to productive ner. ong,

O S I DA AT L TN T, A O IR e I LY A e A N A S T Vi 00 g G L aaa %
.

Hence, study was mede of this ratic fi coch of e

four countries. The percentages of cuch population
fifteen ysars or older, but less than sixty-five was
computed for the 1950 census and again for the 1960
census to iicicute the trend in each country, As seen

in Table VIII, page 43, the ratio has changed adversely

“Coale and Hoover, op. cit., p. 334,
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for each of the four countries. The ratio of dependent
fb»pgodnctive persons in the Latin American countries
shown is substantially higher in some cases than Asian
countries and much higher than the ratio in the United
States, with nc prospects for improvement as long as the
rapid rates of population growth continuelf It should be
noted that the statistics hide the fact that, because
many members of the labor force in the United States (ang
other industrially advanced nations) do not actually

enter the labor force until after they are twenty years

€«

old, the ratios are not as sadverse as they appear on the

surface.,

Lewis developmental model, Assuming the Lewis de-

velopmental model to be correcta{an economy in order to
progress must shift workers fro; the relatively un-
productive agricultural sector to the industrial sector
where each worker has some capital to help him increase
his output) study was made of the percentage increases
of lebor in the non-agricultural sector.

The ~esults for Chile, as seen in Table IX, on page
45, indicate a lack of progress towerd getting the in- ’
dustrial worker's wage based upon his marginal produc-
tivity.
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TABLE IX

PERCENTAGE OF TOTAL ECONOMICALLY AQLIVE POPULATION
ENGAGED IN NON-AGRICULTURAL ACTIVITY IN CHILE

Year Perce -age

1907 62.5 S
1920 63.8. i
1930 65..

g 1952 57.8

y 1957 6.'.9

Source: M. ~. Ballesteros and T. B. Davis, “1he Growth of o
Output and Employment in Basic Sectors of “he Ciilean kK-

conomy, 1907-1957," Economic Development and Cultural
Change, XI (January, , D 176,

TABLE X ™

PERCENTAGE OF TOTAL ECONOMICALLY ACTIVE POPULATION
ENGAGED. IN NON-AGRICULTURAL ACTIVITY IN HONDURAS

! .~ Year Percentage * .

' : 1940 48.6 '

) 1950 52.9

E 1953 51.6

1956 50.2 :
1960 51.7

.
r'.f}..-

Bourco: ﬁhitdi’Nntionl,gfzhoggggg ¢ Yearbook (ﬁnitod » i
Na%ionn. Now York

L 3 4
-

-
-
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Summary of con!luaiona‘ One of the chief diffi-
culties in the study of Latin America is the lack of

reliable data about economic performance, and to a less-
er extent, lack of sufficient population data. While the
tools used in economic analysis are often not as good as
those desired, their usefulness here is impaired by lack
of reliable data.

It appears that no valid conclusion can be reached
as to whether the four countpies heve yet passed or even
reached their optimum total population. Morecver, it is
felt that certain dangers lie in the employzenf of com-
parative statics which optimum population thenry requires.
In this ere of rapid change, technical or other innova-
cﬁ@q may make today's theoretically optimal population
not optimal tomorrow, or the reverse, and t'. further
into the future theories pfhject, the gres ¢ the risk
of error,

For the reasons indicsted above, it is felt that
attempts to determine rel:td nships between demographic
and economic variables t' curh correldtion analysis must
proceed carefully if accentible results are to be a-
fhieved. It is quite pessible that relationships might
be bi-directional, that economic variables will influence

dsmographic variables at the same time demggraphic vari-
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e''es are exerting influences, and it may at times be
iifficult to establish generally acceptable interpreta-
tion of results through economic theory.

The rate of population growth in much of Latin
America is one vhich if continued will double the popula-
tion every thirty years. This fact places great strain on
the economic systems of these countries as they struggle
to improve or even maintain their per capita incomes, which
are already so low as to result in widespread poverty.

If the assumption is accepted that negative effects
on gross rational product do not occur with reductions in
nopulation growth rates, it has been seen that modest re-
ductions in growth rate can directly affect per capita
income sdbstantially.

Hi b r.ies of population growth also affect the
n -e cobpRpii®om of the population. Greater numbers are
¢ tad ta Lhe body of unproductive workers which adversely
nffects the ratio of productive to non-productive nersons.
In this resnect, the ratios in Latin Americ: are trencing
adversely at present while the prospect of improvercnt
appears hopeless with the continuing high rate of “irths.

The results seen from application of the Lewis model
indicate lack of progress in moving the labor force from ‘

agriculture to more prodnctiva smployment.

47
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APPENDTX A
CORRELATION APPENDIX

4s stated ifi footnote 1, on page 30, all corzela-

tions were made us 5 a University of California at Los

1604 Computer. The mathematical fé&mula used in this
program is given as:

= e —————an s b ae s . S ———

T, . R, - ;;”¢~W~
" \/?ﬁ X, ); ‘/TZ EES )?

where rij is the correlatloﬁ'coefflcicnt.

L.

Tests of signifiéance'were then made using t_#alues
(aléo‘supplied bynthe sume program) which had been com-
putedvusing ""tudeh+'°“ t distribution, Levels of sig-
nificance were ﬁetermined by*eﬁtering & tablé of Percen-
tile Values of "Student's” t $is stribution, b

Figures 4 and 5, on pages 51, and 52, are plots of
the data correlated for the country of Honduras.

Tables XT through XTIV, on pages 53 to 56, contain

the basic data thet was used for correlatgon.

lM. R. Spiegel, Schaum's Qutline of Th eorz and
Problems of Statlstics (New York Schaum Publishing Co.,

, Do 34

50

Angles correlation profsram -- BIVMED & -~ on a Contrcl Dats
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